Three groups of honey bee colonies (N = 30) were overwintered on a mountainside (2800 M) in northeastern Mexico. Infestation levels of Acarapis woodi in the three groups averaged 0, 28.2 and 86.0 % for the control, moderately, and heavily infested colonies, respectively. Heavily infested colonies were 28 % smaller than controls (P < 0.01) in the fall. Adjusting for this, heavily infested colonies lost significantly more bees than either the moderately infested group, or the controls (P < 0.0001). Both the moderately and heavily infested groups of bees had less brood than controls at the end of the test (P < 0.02 and P < 0.01 respectively). Similarly, honey consumption was higher in the heavily infested group (P < 0.04). Infestation levels were negatively correlated with colony size at the beginning of the test (P < 0.05) and at its end (P < 0.001).
INTRODUCTION
The recent introduction of the honey bee tracheal mite (Acarapis woodi) into the United States has created concern and uncertainty in the American apicultural community. This stems largely from the fact that assessments of this parasite's importance differ sharply (A DAM , 1950 (A DAM , , 1968 (A DAM , , 1983 (A DAM , , 1985 BAILEY, 1961 BAILEY, , 1964 BAILEY, , 1968 BAILEY, , 1985 G IORDANI , 1965 ; G IAVARINI and G IORDANI , unpublished ; M ORGENTHALER , 1929 M ORGENTHALER , , 1930 M ORGENTHALER , , 1964 R ENNIE et aL, 1921 ; R ENNIE , 1923 ; see also CRANE, 1953 and W ILLIE , 1966) .
Briefly, adult female mites enter the prothoracic tracheae of young adult honey bees, puncture the tracheal walls and suck hemolymph. The life cycle including mating is completed in the trachea. Damage to the bee may be in the form of : 1) reduced air flow due to blockage by mites and debris (particularly of the smaller branching tracheae, M ORISON , 1927 ; A NDERSON , 1928) 2) nutrient loss due to hemolymph feeding (thought to be a minor cause of damage by a number of investigators) 3) puncture wounds allowing secondary infections (F EKL , 1956 ; but see BAILEY, 1965) , 4) injury to muscle and nerve tissue near tracheae (WHITE, 1921 ; A NDERSON , 1928) , damage to wing muscles due to external wing base feeding during winter (S CHNEIDER , 1941) , 5) altered or restive behavior due to irritability produced by mite movement and feeding (P RELL , 1927 ; M ORGENTHALER , 1944) , 6) mite toxin causing flight muscle paralysis (K ILLICK , 1923) , 7) altered metabolism (S KROBAL , 1965), 8) interference of flight muscles due to stiffened trachea (P RELL , 1927) , 9) shortened longevity (BAILEY, 1958 ; BAILEY and L EE , 1959 ; G IORDANI , 1965) . In extreme situations, populations in the prothoracic tracheae exceed 100 mites per bee (M ORISON , 1931 ; E ISCHEN , unpublished (1958, 1961) reported that when infestations reached the 30 % level, colonies were more likely to have difficulties overwintering. This may be especially true in those areas that have long winters. Certainly, this must be the time of greatest stress as most colony mortality occurs during this time (S EELEY , 1978 (S EELEY , , 1983 (Feb. '86) . When initially examined, the heavily infested colonies were on average 1.6 frames of bees smaller, or about 72 % as large as the controls (P < 0.01). No other significant differences were found among the brood, honey or pollen of the three groups. The heavily infested colonies lost on average 45.6 % of their adult bee population, which was significantly greater (P < 0.0001) than the control or the moderately infested colonies. These latter two groups (I and II) lost 11.6 and 20.0 % respectively, of their starting populations. Brood populations were not significantly different among the three groups at the beginning of the test in November. By February, control populations had increased on average to 119.4 % of their starting value. This quantity was significantly larger than the moderately infested group (P < 0.02) and the heavily infested group (P < 0.01).
Honey consumption was greatest for the heavily infested group and significantly different from the moderately infested (P < 0.04) and control colonies (P < 0.06). When colony size is taken into account, the rate of honey consumption by the heavily infested colonies was about 1.5 times that of the moderately infested and control colonies. Pollen consumption values are difficult to interpret, as near the end of the test new pollen was collected. Some colonies had brought in considerable amounts, while others had collected none. Nevertheless, the heavily infested group had significantly less pollen than controls at the end of the test (P < 0.03). The pollen reserves of the moderately infested colonies were intermediate and not significantly different from the other two groups. Medication with Terramycin R and Fumidil-B R had no significant effect on brood populations or honey and pollen consumption. At the end of winter, however, medicated colonies in the moderately infested group had significantly more bees than the untreated colonies (P < 0.056). Table 4 shows the correlation coefficients for colony census values and prevalence (w). No significant correlations were observed for the moderately infested colonies. Significant negative correlations were found between prevalence (w) and colony size of the heavily infested bees at the beginning (P < 0.05) and end of the test (P < 0.001). Similarly, the heavily infested colonies showed a significant negative correlation between prevalance (w) and quantity of brood at the end of the test (P < 0.001). The percentages of bees and brood observed at the end of the test were also negatively correlated with prevalence (w) (P < 0.01 and P < 0.05), respectively. Prevalance (w) was not significantly correlated with quantities of honey except at the beginning of the test (P < 0.05).
DISCUSSION
The increased prevalence (w) of A. woodi in overwintering unmedicated colonies has been observed previously (M ORGENTHALER , 1929 (M ORGENTHALER , , 1930 M ORISON et al., 1956 ). The cause is thought to be linked to the decreasing bee populations concurrent with reduced brood production, both of which tend to increase the density of infested hosts (BAILEY and L EE , 1959 (Mo R ISON et al., 1956 ; BAILEY and PERRY, 1982 ; BAILEY, 1985) . A gradual decline has occurred during the intervening years, and now infestations detectable with a 20 bee sample appear to vary between 1-10 %. Presumably, 60 years ago, not only were high percentages of colonies infested, but also many must have been heavily infested (i.e. > 30 % see R ENNIE et al., 1921) . Why this decline has occurred is not clear. In any case, during the years following the discovery of A. woodi in England by R ENNIE et al. (1921) , a number of additional epidemics have been reported (see CRANE, 1953 ; G IAVARINI and G IORDANI , unpublished ; G OMEZ P AJUELO and F ERNANDEZ A RROYO , 1979 ; K SHIRSAGAR , 1966 ; S MIRNOV , 1972) . Abnormally high colony losses have apparently accompanied these outbreaks. In this study, it seems likely that had there been severe winter conditions, mortality of the heavily infested colonies would have been high. In summary, no causality has been shown by this research. However, the data strongly suggest that there is an association between A. woodi infestation levels and colony health. This and the epidemic proportions of A. woodi in northeastern Mexico engenders concern for beekeeping in North America. Received 
